Real-time analysis of enzyme kinetics via micro parallel liquid chromatography.
A generic method for real-time monitoring of enzyme kinetics is described in this paper. This approach enables rapid development of assays for high-throughput screening or reaction monitoring in the linear range of the enzyme kinetic curve. In this paper, we used protein kinase A and kemptide (a well-studied assay system) to demonstrate assay optimization by using micro parallel liquid chromatography. The optimal substrate and enzyme concentrations were determined rapidly and conveniently compared with the traditional methods for determining these parameters. Additionally, the data collected from the same experiment permitted calculations of K (m) for the substrate, V (max), and time-course study. In general, this approach provides two advantages. First, the broad ranges of detectable product conversions facilitate selection and implementation of assay conditions for high-throughput screening. Second, the system permits determination of 50% inhibitory concentration values at less than 1% conversion of substrate to product, thereby validating screening hits in the linear range of the enzyme kinetic curve. Overall, this optimization process can be done in less than 8 h. To demonstrate the ability to monitor a wide range of assay conditions, we varied initial concentrations over eight orders of magnitude within a single experiment. Compared with a classical enzyme kinetics study, this method significantly speeds the target validation process and reduces time associated with assay development and high-throughput screening implementation.